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t r o s c a p e :  
b y  J o s e p h  P o r a c s k y ;  G e o g r a p h y  D e p a r t m e n t ,  P o r t l a n d  S t a t e  U n i v e r s i t y  
a n d  M i c h a e l  L a c k n e r  
F  
o r  m a n y  p e o p l e ,  t h e  t e r m  u r b a n  f o r e s t  
s o u n d s  l i k e  a n  o x y m o r o n .  H o w e v e r ,  c i t y  
t r e e s  o c c u p y  a  u n i q u e  n i c h e  i n  t h e  a e s t h e t i c ,  
e n v i r o n m e n t a l ,  a n d  e c o n o m i c  l i f e  o f  t h e  
c o m m u n i t y .  T r e e s  w i t h i n  a  d e f i n e d  a r e a  a r e  c o m -
m o n l y  r e f e r r e d  t o  a s  a  f o r e s t ,  s o  i t  m a k e s  s e n s e  t o  
c a l l  t r e e s  w i t h i n  a  c i t y  l a n d s c a p e  a n  u r b a n  f o r e s t .  
T h e  t r e e s  o f  t h e  u r b a n  f o r e s t  p l a y  m a n y  r o l e s .  
T h e  a e s t h e t i c  c h a r a c t e r  o f  n e i g h b o r h o o d s  i s  h e a v i l y  
i m p a c t e d  e i t h e r  b y  t h e  p r e s e n c e  o f  l a r g e ,  s p r e a d i n g  
t r e e s  o r  b y  t h e i r  a b s e n c e  a n d  r e p l a c e m e n t  w i t h  o n l y  
a  f e w  s c a t t e r e d ,  s m a l l  o r  i l l - t e n d e d  t r e e s .  A s  a  
r e s u l t ,  w e l l - t r e e d  h o m e s  s e l l  f o r  h i g h e r  p r i c e s  a n d  
s p e n d  l e s s  t i m e  o n  t h e  m a r k e t  d u e  t o  t h e i r  " c u r b  
a p p e a l . "  T r e e s  p r o v i d e  w i l d l i f e  h a b i t a t .  H o w  m a n y  
a n d  w h a t  d i v e r s i t y  o f  b i r d s  w o u l d  y o u  f i n d  i n  a  
t r e e l e s s  c i t y ?  I n t e r c e p t i o n  o f  p r e c i p i t a t i o n  b y  
l e a v e s ,  n e e d l e s  a n d  l i m b s ,  a n d  a b s o r p t i o n  o f  w a t e r  
f r o m  s a t u r a t e d  s o i l s ,  p l a y  a n  i m p o r t a n t  h y d r o l o g i c a l  
r o l e .  B u f f e r i n g  o f  w i n t e r  w i n d s  a n d  s h a d e  p r o d u c -
M e t r o s  c a p e  
t i o n  i n  t h e  s u m m e r  b o t h  a i d  i n  m o d e r a t i n g  u r b a n  
c l i m a t e .  
T h r o u g h o u t  t h e  U n i t e d  S t a t e s  g r o u p s  a r e  w o r k i n g  
t o  i m p r o v e  t h e  h e a l t h  o f  t h e  u r b a n  f o r e s t  e c o s y s t e m .  
A  k e y  g r o u p  i n  t h e  m e t r o s c a p e  i s  i t s  c i t i z e n - v o l u n -
t e e r  U r b a n  F o r e s t r y  C o m m i s s i o n ,  w h i c h  a d v i s e s  
c i t y  g o v e r n m e n t  o n  t r e e - r e l a t e d  i s s u e s .  I n  1 9 9 5 ,  o n  
t h e  r e c o m m e n d a t i o n  o f  t h e  C o m m i s s i o n ,  t h e  C i t y  o f  
P o r t l a n d  a d o p t e d  a n  U r b a n  F o r e s t  M a n a g e m e n t  
P l a n .  O n e  o f  t h e  p l a n ' s  g o a l s  w a s  t o  m a x i m i z e  a n d  
e x p a n d  t h e  u r b a n  t r e e  c a n o p y .  C a n o p y  c o v e r  s e r v e s  
a s  a  b e n c h m a r k  f o r  e v a l u a t i n g  c h a n g e  i n  t h e  u r b a n  
f o r e s t  a n d  f o r  m a k i n g  c o m p a r i s o n s  o v e r  t i m e  a n d  
b e t w e e n  p l a c e s .  
W h a t  i s  t h e  c u r r e n t  c a n o p y  c o v e r  i n  t h e  C i t y  o f  
P o r t l a n d ?  T o  a n s w e r  t h i s  q u e s t i o n ,  L a n d s a t  
T h e m a t i c  M a p p e r  s a t e l l i t e  d a t a  f r o m  J u n e  2 0 0 2  w a s  
d i g i t a l l y  a n a l y z e d  u s i n g  a  c o m b i n a t i o n  r e m o t e  s e n s -
i n g  I  g e o g r a p h i c a l  i n f o r m a t i o n  s y s t e m  s o f t w a r e  
p a c k a g e  c a l l e d  I d r i s i .  B a s e d  o n  t h i s  a n a l y s i s ,  a n  
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1972-1991 
Large increase (10 to 20%) 
Medium increase (5 to 10%) 
Small increase (1 to 5%) 
No Change (-1to1%) 
Small decrease (-1 to -5%) 
Medium decrease (-5 to -10%) 
Large decrease (-10 to -20%) 
1991-2002 

The term urban land environment (ULE) is used to identify categories of land develop-
ment that are alike in their opportunities and constraints for tree planting. The ULE con-
cept concerns what urban land is likely to offer in terms of environment for canopy cover. 
The ULE is a critical element in understanding canopy cover because of the opportuni-
ties and constraints that are associated with each environment. For example, parks gener-
ally have large areas of soil available for planting trees and few, if any, overhead restric-
tions to tree growth. Thus, the ULE characteristics of a park would allow the opportunity 
to plant tall-growing, spreading trees, thereby giving parks the potential to create areas of 
dense canopy cover. Constraints may exist in the form of portions of the park reserved 
for ball fields or the need to pave areas for parking, but these constraints are usually rela-
tively minor in comparison to the opportunities. 
An industrial area, on the other hand , has only limited growing space in terms of 
unpaved areas, plus limitations imposed by large buildings, loading and unloading areas, 
overhead power lines, and outside areas dedicated to storage. In this case the ULE char-
acteristics severely constrain the numbers and mature sizes of trees that might be planted, 
thereby limiting overall canopy cover within that ULE. 
Parks/Greenspaces 
• Residential 
• Commercial/Industrial 
0 Right-of-way 
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M e t r o s  c a p e  
T o  i l l u s t r a t e  t h e  r e l a t i o n s h i p  b e t w e e n  c a n o p y  c o v e r  a n d  U L E s ,  c o n s i d e r  t w o  m a p s  p o r -
t r a y i n g  2 0 0 2 .  T h e  f i r s t  m a p ,  w h i c h  a p p e a r s  a s  f i g u r e  1  a t  t h e  b e g i n n i n g  o f  t h i s  a r t i c l e ,  
p o r t r a y s  p e r c e n t  c a n o p y  c o v e r  b y  p i x e l .  F i g u r e  5  p o r t r a y s  U L E s ,  a n d  i s  d e r i v e d  f r o m  a  
d e t a i l e d  e d i t i n g  a n d  a g g r e g a t i n g  o f  e x i s t i n g  l a n d  u s e  d a t a  f r o m  M e t r o ' s  R L I S  d a t a  b a s e .  
T h e  r e s u l t  i s  a  g e n e r a l i z e d  m a p  p o r t r a y i n g  l a r g e  a r e a s  t h a t  a r e  c a t e g o r i z e d  i n t o  o n e  o f  
f o u r  U L E s :  P a r k / G r e e n s p a c e ,  R i g h t - o f - W a y ,  R e s i d e n t i a l ,  a n d  C o m m e r c i a l / I n d u s t r i a l .  
D i g i t a l l y  o v e r l a y i n g  t h e  c a n o p y  c o v e r  m a p  o v e r  t h e  U L E  m a p  p o r t r a y s  t h e  p e r c e n t a g e  
o f  c a n o p y  c o v e r  b y  U L E  f o r  e a c h  p i x e l .  T h e  r e s u l t i n g  d a t a  s e t  ( f i g u r e  6 )  s u g g e s t s  t w o  
c o n c l u s i o n s .  F i r s t ,  n o n e  o f  t h e  h i s t o g r a m s  f o r  t h e  U L E s  a r e  n o r m a l l y  d i s t r i b u t e d ,  b e i n g  
e i t h e r  s t r o n g l y  p o s i t i v e l y  s k e w e d  o r  m u l t i - m o d a l  i n  t h e i r  o v e r a l l  p a t t e r n s .  S e c o n d ,  t h e  
m e d i a n  v a l u e s  d i f f e r  w i d e l y  b y  U L E ,  f r o m  a  l o w  o f  n e a r  z e r o  f o r  C o m m e r c i a l / I n d u s t r i a l  
a r e a s ,  t o  3 2 %  f o r  R e s i d e n t i a l  a r e a s ,  a n d  a  h i g h  o f  6 5 %  f o r  P a r k s .  I t  i s  a p p a r e n t  t h a t  t h e  
k i n d  o f  l a n d s c a p e  d e v e l o p m e n t ,  a s  c a p t u r e d  b y  t h e  U L E  c o n c e p t ,  m a k e s  
a  b i g  d i f f e r e n c e  i n  t h e  c a n o p y  p r o d u c t i o n  f o r  a n  a r e a .  
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This analysis also examined a possible connection 
between planting efforts and the canopy cover increase 
in the Inner Eastside. Friends of Trees is an organiza-
tion that engages in tree planting in an effort to enhance 
the urban environment. Address data on 9, 104 tree 
plantings was provided by Friends of Trees and plotted 
as dot locations on the map of 1991-2002 canopy 
change by neighborhood (figure 7). This comparison 
uses data from the second study time period, which cor-
responds closely with the time period that Friends of 
Trees has been in existence. Data for other planting 
programs was not readily available, so only the Friends 
of Trees program was examined. 
The visual association on the map is striking. Of the 
52 neighborhoods in which Friends of Trees has plant-
ed, only three do not show an increase in canopy. All 
six neighborhoods showing a large increase in canopy 
Ptrcentaa:e Chanan for all Map• 
• Large IOO"Nse (10 to 20%} 
D Medium Increase (5 to 10%) 
D Smalt lnctease (1to5%) 
D No Change (-1to1 %) 
D SmaHdecrease (-1 to-5%) 
m Medium decrease (-5 to -10%) 
• Large decrease (-10 to -20%) 
D Hlghoutller(..38to-54%) 
have a large number of Friends of Trees plantings. 
Some 16 of the 22 neighborhoods showing a medium 
increase in canopy also have plantings. Of the 35 
neighborhoods showing small increase, 27 have plant-
ings. Only two neighborhoods showing no change had 
Friends of Trees planting activity, while only one neigh-
borhood showing a decrease had any Friends of Trees 
planting activity. 
Are the gains attributable to Friends of Trees proac-
tively generating interest in planting, or is the organiza-
tion simply operating in neighborhoods that are already 
predisposed to planting trees? ls it Friends of Trees 
planting activities alone that have produced canopy 
gains, or does a separate residual heightened interest in 
planting grow out of their activities? How much of the 
increases may be attributed to planting and how much to 
the simple continued growth of already existing trees? 
Metros cape 
•;  
T a r g e t s  f o r  F u t u r e  C a n o p y  
O n e  o f  t h e  c o n c e r n s  o f  t h e  U r b a n  F o r e s t r y  C o m m i s s i o n  
i s  t o  i n c r e a s e  c a n o p y  c o v e r  t o  a n  a c h i e v a b l e  t a r g e t  
v a l u e .  O n e  s t r a t e g y  f o r  s e l e c t i n g  a  t a r g e t  v a l u e  m i g h t  b e  
t o  s e l e c t  t h e  m e d i a n ,  o r  m i d d l e ,  v a l u e  f r o m  t h e  r a n g e  o f  
c a n o p y  c o v e r s  w i t h i n  e a c h  U L E .  T o  d o  s o ,  h o w e v e r ,  
w o u l d  b e  t o  s u g g e s t  t h a t  t h o s e  a r e a s  o f  l i t t l e  c a n o p y  
c o v e r  s t r i v e  t o  b e c o m e  a v e r a g e  i n  t h e i r  c a n o p y  c o v e r  
( s i n c e  t h e  m e d i a n  i s  j u s t  a  f o r m  o f  a v e r a g e . )  
R e c o g n i z i n g  t h a t  i m p r o v e m e n t  d o e s  n o t  c o m e  a b o u t  b y  
s t r i v i n g  t o  b e c o m e  a v e r a g e ,  a  h i g h e r  v a l u e  t h a n  t h e  
m e d i a n  s h o u l d  b e  c h o s e n .  B u t  i t  i s  a l s o  i m p o r t a n t  t o  b e  
r e a l i s t i c  a n d  t o  s e t  a  g o a l  t h a t  i s  a c t u a l l y  a t t a i n a b l e .  
W i t h  t h e s e  t h o u g h t s  i n  m i n d ,  t h e  p r e s e n t  a n a l y s i s  r e c -
o m m e n d s  s e l e c t i n g  t a r g e t  c a n o p y  v a l u e s  t h a t  c o r r e s p o n d  
t o  t h e  7 5 t h  p e r c e n t i l e  o f  t h e  v a l u e s  f o r  a  U L E .  O n  t h e  
o n e  h a n d ,  t h i s  i s  a n  a m b i t i o u s  g o a l ,  r e p r e s e n t i n g  a  v a l u e  
g r e a t e r  t h a n  7 5  p e r c e n t  o f  t h e  d a t a  v a l u e s .  O n  t h e  o t h e r  
h a n d ,  i t  s h o u l d  b e  a  r e a c h a b l e  g o a l ,  s i n c e  2 5  p e r c e n t  o f  
t h e  U L E  h a s  a l r e a d y  a t t a i n e d  o r  s u r p a s s e d  i t .  T h e  7 5 t h  
p e r c e n t i l e  r e f l e c t s  a  v a l u e  t h a t  i s  h i g h ,  b u t  a c h i e v a b l e .  
A p p l y i n g  t h i s  7 5 t h  p e r c e n t i l e  t h r e s h o l d ,  a  1 2 %  c a n o p y  
c o v e r  t a r g e t  v a l u e  i s  r e c o m m e n d e d  w i t h i n  t h e  
C o m m e r c i a l /  I n d u s t r i a l  U L E  a n d  a  4  7 %  c a n o p y  c o v e r  
t a r g e t  v a l u e  w i t h i n  t h e  R e s i d e n t i a l  U L E .  T h e  t h r e e  
m a p s  o n  t h i s  p a g e  i l l u s t r a t e  t h e  c u r r e n t  c a n o p y  c o v e r  
w i t h i n  t h e  R e s i d e n t i a l  U L E ,  t h e  m a p  t h a t  w o u l d  r e s u l t  i f  
t h o s e  a r e a s  b e l o w  t h e  4 7 %  t a r g e t  a c h i e v e d  j u s t  a  5 %  
i n c r e a s e ,  a n d  t h e  m a p  i f  t h e y  a l l  c a m e  u p  t o  t h e  4 7 %  
c a n o p y  t a r g e t  f i g u r e .  
N o  r e c o m m e n d a t i o n  f o r  a  c a n o p y  c o v e r  t a r g e t  v a l u e  i s  
m a d e  f o r  P a r k s .  I n s t e a d ,  i t  i s  r e c o m m e n d e d  t h a t  t h e  
P a r k s  P l a n n i n g  D i v i s i o n  e s t a b l i s h  t a r g e t  c a n o p y  l e v e l s  
f o r  d i f f e r e n t  p a r k s  o r  p a r t s  o f  p a r k s ,  d e p e n d i n g  o n  t h e  
c h a r a c t e r  b e i n g  s o u g h t  f o r  e a c h  s i t e .  
F i n a l l y ,  t h e  n a r r o w  s i z e  o f  t h e  R i g h t - o f - w a y  z o n e  
m a k e s  i t  d i f f i c u l t  t o  i s o l a t e  p l a n t i n g  p a t t e r n s  i n  t h i s  U L E  
f r o m  s a t e l l i t e  d a t a .  T h e r e f o r e ,  n o  r e c o m m e n d a t i o n  i s  
m a d e  f o r  a  c a n o p y  c o v e r  t a r g e t  w i t h i n  R i g h t s - o f - w a y .  
I n s t e a d ,  a  d i f f e r e n t  m e a s u r e - s t o c k i n g  l e v e l - d e r i v e d  f r o m  
o n - s i t e  i n s p e c t i o n s ,  s h o u l d  b e  u s e d .  m  
F o r  F u r t h e r  I n f o r m a t i o n  o n  U r b a n  F o r e s t r y  
P o r t l a n d  P a r k s  &  R e c r e a t i o n ,  U r b a n  F o r e s t r y  C o m m i s s i o n  
a n d  U r b a n  F o r e s t r y  D i v i s i o n :  
w w w . p a r k s . c i . p o r t l a n d . o r . u s / S e r v i c e s / U r b a n F o r e s t r y . h t m  
O r e g o n  C o m m u n i t y  T r e e s :  
w w w . o r e g o n c o m m u n i t y t r e e s . o r g /  
O r e g o n  D e p a r t m e n t  o f  F o r e s t r y  - U r b a n  F o r e s t r y  A s s i s t a n c e  
P r o g r a m :  
w w w . o d f . s t a t e . o r . u s /  
C i t y  o f  P o r t l a n d .  1 9 9 5 .  P o r t l a n d ' s  U r b a n  F o r e s t r y  
M a n a g e m e n t  P l a n .  
T h e  a u t h o r s  g r a t e f i 1 / l y  a c k n o w l e d g e  P o r t l a n d  G e n e r a l  E l e c t r i c ,  t h e  P o r t l a n d  
U r b a n  F o r e s t r y  C o m m i s s i o n ,  a n d  t h e  P o r t l a n d  S t a t e  U n i v e r s i t y  S c h o l a r l y  
a n d  C r e a t i v e  A c t i v i t y  G r a n t s  f o r  U n d e r g r a d u a t e s  P r o g r a m ,  f o r  t h e i r  s u p p o r t  
o f  t h i s  w o r k .  
M e t r o s c a p e  
M e a n  C a n o p y  C o v e r  
O o - 1 0 %  
0 1 1 - 2 0 %  
D  2 1 - 3 0 %  
•  3 1 - 5 0 %  
•  5 0 %  a n d  m o r e  
2 0 0 3  R e s i d e n t i a l  A r e a s  
S c e n a r i o :  R e s i d e n t i a l  C a n o p y  C o v e r  
I n c r e a s e  o f  5 %  
S c e n a r i o :  R e s i d e n t i a l  C a n o p y  C o v e r  
I n c r e a s e  t o  4  7 %  
